Background and aims The aim of this prospective crosssectional study was to determine the impact of (1) ring fencing in-patient general surgical beds and (2) introducing a pre-operative assessment clinic (PAC) on the day of surgery admission (DOSA) rate in a single Irish institution. The secondary aim was to analyse the impact of an increased rate of DOSA on cost efficiency and patient satisfaction. Methods An 18-month period was examined following ring-fencing of elective and emergency surgical beds. A PAC was established during the study period. Prospectively collected data pertaining to all surgical admissions were retrieved using patient administration system software (Powerterm Pro, Eircom Software) and a database of performance information from Irish Public Health Services (HealthStat). Results Ring-fencing and PAC establishment was associated with a significant increase in the overall DOSA rate from 56 to 85 %, surpassing the national target rate of DOSA (75 %).
Introduction
As a result of worldwide financial constraints, changes in practice are increasingly necessary to facilitate cost effectiveness and efficiency in modern elective surgical practice. One of these changes is the reduction of unnecessary admission of elective inpatients to hospital the night before planned surgical procedures. Limitations in hospital resources to facilitate elective day case surgery in our institution are commonplace across Ireland. This adds to the pre-existing burden of inpatient bed availability. A policy of day of surgery admission (DOSA) is emerging. The following conditions are required for successful introduction of DOSA to a surgical unit: guaranteed availability of ring-fenced elective beds, a functional preoperative assessment clinic (PAC) and streamlined nursing and administrative processes to facilitate DOSA.
If successfully implemented, a policy of DOSA has potential advantages to both the institution and the patient. These include improved cost efficiency [1, 2] , reduced surgery cancellation rates [3, 4] , patient friendly admission policies and a potential reduction in rates of hospital acquired infection [5] . A national policy to promote DOSA is being introduced in Ireland as part of the Elective Surgery Programme [6] . This strategy advocates that 75 % or more of all elective surgical procedures should be performed as DOSA. In this study, we examined the effects of ring-fencing surgical beds and introduction of PAC on DOSA rates over an 18-month period.
Aims and objectives
The primary aim of this study was to determine the impact of ring-fencing inpatient general surgical beds and introducing a PAC on the rate of DOSA in a single Irish institution over an 18-month period. Our secondary aim was to analyse the impact of an increased rate of DOSA on cost efficiency and patient satisfaction.
Methods
An 18-month period was examined (July 2010-December 2011) following ring-fencing of elective and emergency surgical beds and compared to an earlier 6-month period (January 2010-June 2010) prior to ring-fencing and establishment of a PAC (Fig. 1) .
It should be noted that 17 of the 60 inpatient surgical beds in our 325 bed institution were decommissioned toward the end of June 2010 for budgetary reasons. The remaining 43 beds were ring-fenced to elective and emergency general surgical patients, across two adjacent surgical wards, with the aim of promoting more cost-efficient practice. Within these ring-fenced arrangements, emergency admissions were prioritised over elective cases. A PAC was formally established during the study period from May 2011 onward to allow pre-operative assessment and investigation of selected co-morbid out-patients primarily by surgical and anaesthetic specialties, with referral to other specialties as appropriate. A clinical nurse manager was assigned to co-ordinate the operation of the PAC which took place on a daily basis in the out-patient department of Mayo General Hospital. Patients planned for elective surgery were referred to the PAC by consultant and non-consultant hospital doctors (NCHDs). The following guidelines for referral were utilised and could be found listed on a PAC referral form:
• Patients over the age of 60 years Multidisciplinary assessment of each individual patient attending PAC was subsequently carried out with emphasis on surgical and anaesthetic history, clinical examination, relevant investigations (i.e. electrocardiogram, chest radiograph, echocardiogram, haematological and biochemical parameters) and referral to other disciplines as indicated.
A prospective database was established in order to accurately gather absolute figures relating specifically to elective admissions for general surgery, excluding analysis of day case procedures. This database pooled information from both patient administration system software (Powerterm Ò Pro, Eircom Software) and a database of performance information from Irish Public Health Services (HealthStat) [7] to determine comparative monthly DOSA rates in the index study period. Both of these databases analysed raw data from the Health Information Patient Enquiry (HIPE) system.
Healthstat [7] calculates the total monthly rate of DOSA using admission data from all of the surgical specialties in each individual hospital. Accordingly, in our institution, this is a monthly composite DOSA rate which includes admission data for procedures performed by the orthopaedic and gynaecology services in addition to general surgery. Of note, ring-fencing and PAC were introduced during the study period for the general surgical service only, incorporating general surgical procedures such as laparoscopic cholecystectomy, haemorrhoidectomy, hernia repair and other commonly performed procedures as outlined in the schedule of 'basket of procedures' [8] . There were no concomitant changes in service provision or pre-assessment in the specialties of orthopaedics or gynaecology.
These monthly statistics were supported by our own prospectively collected data, retrieved using patient administration system software (Powerterm Ò Pro, Eircom Software) which examined data specifically pertaining to elective general surgery admissions, excluding analysis of admission for day case surgery. Statistical software Cost-analysis was performed to estimate the financial impact of this change in practice. A confidential, anonymous survey to investigate satisfaction with DOSA was distributed to 100 patients. Ethical approval was obtained from the local ethics committee to conduct all aspects of this study.
Results

Day of surgery admission (DOSA) rates
Comparative data relating to monthly DOSA for elective inpatients in individual Irish Hospitals have been compiled since 2009 by HealthStat [7] . A rising DOSA rate in our institution was demonstrated in an earlier study by Coyle et al. [4] which examined the first 6 months following the introduction of ring-fenced beds in July 2010. In the present study, our analysis of the subsequent 18 months (see Fig. 2a-c) has shown an ongoing sustained increase in DOSA rates compared to the reference period.
Monthly DOSA rates were calculated from admission data pertaining to all surgical specialties (general surgery, gynaecology and orthopaedics) in our institution (Fig. 2a) . The composite rate of DOSA rose from 56 % in January 2010 to 85 % in December 2011, as a consequence of the progressive increase in DOSA for general surgical in-patients. An indicator of quality for DOSA patients is the international target of performing 75 % or more of all elective surgical procedures as DOSAs [6] . This target was reached and surpassed in the last 7 months of our study. By November 2011, comparative bar charts compiled by Healthstat listed our institution as having the second highest rate of DOSA in Ireland [7] .
DOSA rate was calculated from prospective data specific to non-day case general surgery admissions only in terms of a percentage of the total admissions (Fig. 2b ) and in absolute figures (Fig. 2c) . The median number of general surgery patients admitted as DOSA during the reference period, before the introduction of ring-fencing and PAC, was 5 per month (min 1, max 7, SD 2.280). This increased to 42 patients per month (min 17, max 85, SD 23.067) in the study period. A non-parametric statistical test (Mann-Whitney) was used to determine that this increase in DOSA rate was statistically significant (p \ 0.0387).
Numbers admitted one night or more before the day of surgery
The number of patients admitted electively one or more nights prior to a planned general surgical procedure decreased significantly over the 18-month study period from 434 patients of 472 total (92 %) in the 6-month reference period (January-June 2010; prior to ring-fencing and PAC) to just 178 of 437 total (40 %) over the last 6 months of our study period (July 2011-December 2011).
Pre-operative assessment clinic
The proportion of the total elective admission population who attended the PAC (which was formally established in May 2011) is represented by dark shaded columns in Fig. 3 . Those who attended PAC and were subsequently admitted on the day of surgery are juxtaposed in lighter shaded columns. The composite rate of DOSA reached the national target of 75 % in the month following introduction of PAC (Fig. 2a) .
Frequency of procedures carried out on patients admitted on the day of surgery
The range of general surgical procedures performed on DOSA patients in 2011 was analysed (Fig. 4) . The commonest procedure was laparoscopic cholecystectomy [321/ 748 (43 %) DOSA procedures]. This was followed by haemorrhoidectomy (n = 90), inguinal hernia repair (n = 82), varicose vein surgery (n = 58) and diagnostic laparoscopy (n = 50). This study highlights a deficiency in resources to facilitate greater volumes of day case surgery in our institution, as noted in the majority of hospitals across Ireland. While many of the procedures listed above could be performed as day case surgical procedures in a hospital with the resources to allow this, the practice of DOSA reduces the unnecessary admission of patients one night before surgery in an Irish Hospital setting.
Cost analysis
The average cost of an overnight stay in our institution was obtained from the accounting and finance department and calculated on the basis of one calendar year (gross cost per night = 1,202.72 Euro). The number of patients admitted electively in 2010 one night before elective general surgery had a combined cost of 808,228 Euro. The reduction in admissions the night before elective surgery in 2011 directly decreased this cost to 467,858 Euro demonstrating an overall saving of 340,370 Euro in 2011. PAC was incorporated as a budget neutral measure. A clinical nurse manager from the existing pool of surgical nursing staff was redeployed to PAC with no additional nursing staff employed. The nursing wage bill for the Department of General Surgery therefore remained static during 2011. PAC utilised pre-existing facilities in the out-patient department of our institution and there were no additional administrative costs given that patients were referred directly to PAC by consultant and NCHDs working in the Department of Surgery. Bearing in mind the cost-savings inherent in a policy of DOSA, there was no parallel increase in overall general surgical operative workload compared to previous years. This situation arose primarily due to the imposition of seasonal theatre closures, totalling a 6-week period during 2011.
Apart from financial savings, there was a reduction of patients accommodated overnight on trolleys in the Emergency Department. The Irish Nurses and Midwives Organisation (INMO) is involved in an ongoing audit of Emergency Department over-crowding across Ireland [9] . According to their data the total number of patients who were nursed overnight on trolleys in the Emergency Department overnight, due to a lack of inpatient hospital beds, fell from 1760 in 2010 to 599 in 2011 in our institution. The reduction in numbers of patients nursed overnight on trolleys is primarily related to the prioritisation of emergency admissions within the existing ring-fenced arrangements of the Department of General Surgery. As a result of this arrangement it is possible for emergency surgical cases presenting to the Accident and Emergency Department to be admitted directly and without delay to the ring-fenced surgical ward.
Patient surveys
The combined results of 100 anonymous patient surveys are summarised in Table 1 . Surveys were administered to post-operative in-patients who were admitted on the day of surgery with or without attending the PAC. The survey was primarily designed to elicit degree of patient satisfaction associated with DOSA. A majority of patients expressed a preference for DOSA compared with admission one or more nights prior to elective surgery. The most common reasons cited to support elective admission at 7 a.m. were as follows: (1) less time to become anxious in hospital while waiting for surgery, (2) less time spent away from work/family duties, (3) a preference to be in one's home environment the night before surgery. The most common factor contributing to a preference for admission the night before surgery was transportation difficulty due to inability to drive or long distance from home to hospital, which is relevant in the socioeconomic context of our catchment population.
Discussion
Pre-operative assessment clinic
Traditional practices of admitting patients one or more nights before surgery were originally implemented to allow pre-operative work-up and investigation. PAC facilitates DOSA by allowing detailed history taking, examination and investigation with or without consultation from other specialties as appropriate on an out-patient basis in advance of planned surgery. The practice of pre-admitting elective admissions is well established in some surgical specialties (e.g. orthopaedics) but it is not yet commonplace in a general surgery setting. The potential of PAC to improve cost effectiveness, revolutionise bed management and reduce cancellation rates in general surgery has been described since the 1970s [1, 4, 10, 11] .
Although PAC was only recently introduced in our institution (May 2011), its impact is self-evident from results presented (Fig. 2a) . The composite DOSA rate in our institution met the national target DOSA rate (75 %) 1 month following PAC establishment and continued to rise thereafter. Toward the end of the study period in 2011, the majority of patients attending PAC subsequently underwent DOSA rather than admission one or more nights pre-operatively (Fig. 3) . The majority of patients surveyed who had attended PAC (18 out of 27; Table 1 ) rated their own perception of ''preparedness for surgery'' as 'excellent'.
Ring-fencing
Ring-fencing surgical beds have been shown to improve cost-effectiveness of a surgical unit by facilitation of DOSA and increasing day case admission [1] [2] [3] 12] . A preliminary study performed by Coyle et al. [4] examined the first 6 months following the introduction of ring-fenced surgical beds in our institution. This study showed that ring-fencing during that initial period did not alter the level of complexity or the case volume of surgery performed. At that time we demonstrated a reduction in both cancellation of elective procedures and of average length of stay (4.3-3.06 days; p \ 0.001).
A decrease in the number of patients nursed in the Accident and Emergency Department [9] overnight was noted despite a relatively constant volume of emergency admissions during the study period [4] . This may reflect more efficient bed management within our institution as a result of ring-fencing and promotion of awareness of judicious use of surgical beds. Reduction in Emergency Department over-crowding has a positive impact on elective activity as well as reducing patient mortality [13] .
DOSA rate
The present results show a marked increase in the composite DOSA rate brought about by ring-fencing general surgical beds and pre-operative assessment of general surgical patients. The overall percentage (inclusive of data from gynaecology and orthopaedics) reached the national target that 75 % of all elective surgical procedures should be carried out as DOSA in June 2011 (Fig. 2a) and has remained consistently above this target level to the present day. Parallel with these developments, the DOSA rate specific to general surgery remained above a level of 70 % during the final 3 months of 2011 (Fig. 2b) . The 'basket of procedures' is a list of 24 procedures compiled by the NHS Audit Commission in 2001 [13] which are suitable for day case surgery including laparoscopic cholecystectomy, haemorrhoidectomy and inguinal hernia repair. These three procedures are the commonest operations carried out as DOSA procedures in our institution between 2010 and 2011 (Fig. 4) . Unfortunately, unlike the UK experience, due to limited bed availability in the multi-specialty day case surgery unit of our institution, it is not possible to perform many of these procedures as day case surgery. An alternative approach in the absence of adequate day case surgery facilities is DOSA which our study has shown is a cost effective and patient friendly alternative in an Irish setting.
Conclusion
The present study supports the practice of DOSA through the introduction of ring-fenced surgical beds and preassessment clinic. This has been shown to improve hospital resource utilisation and streamline surgical service provision in these economically challenging times.
